The preparation and catalytic properties of recombinant human prostate-specific antigen (rPSA).
The serine proteinase prostate-specific antigen (PSA), and its complex with the serine proteinase inhibitor alpha(1)-antichymotrypsin (ACT), have been used as markers for the diagnosis of prostate cancer. PSA prepared from seminal fluid is typically contaminated with the trypsin-like glandular kallikrein (hK2). Here we describe a convenient and reproducible preparation of catalytically active recombinant PSA (rPSA) and demonstrate an overall similarity in the properties of cloned and refolded rPSA to PSA purified from seminal fluid. We also present results that are relevant for increasing the sensitivity of assays of PSA activity in biological fluids, for the putative role of PSA activity in physiologically important processes, including prostate cancer metastasis, and for the design of PSA inhibitors. Specifically, we find that added salts, in particular NaCl, give rise to dramatic increases in rPSA catalytic activity, as does added glycerol. On the other hand, Zn(2+), spermine, and spermidine, each a major component of seminal and prostatic fluid, strongly inhibit rPSA activity, with Zn(2+) being a non-competitive inhibitor while spermine is a competitive inhibitor. Citrate, also a major component of seminal and prostatic fluid, spermine, and spermidine each protect rPSA from Zn(2+) inhibition, presumably via Zn(2+) sequestration. Finally, rPSA efficiently proteolyzes several protein substrates.